Most drinkable water supplied to the public in Mexico City comes from deep wells which extract water from the subsoil. Before being distributed, it is treated in steel filtration tanks. This water must be subject to evaluation through physic-chemical and bacteriological analyses in order to determine its quality. However, doubts always remain over the influence of the components of this water on the corrosive behavior of the filtration tanks. In light of this, this article studies the physic-chemical characterization values of water and presents the results. This has also enabled the analysis of the corrosion speed of filtration tanks components, boilers and water-cooled systems, where incrustations in pipes, obstructions and loss of heat transfer efficiency occur, rendering drinkable water bad tasting and, after some time, causing pitting corrosion although this type of corrosion only causes serious problems in the long term.
Introduction
During 2014 and 2015, an investigation was carried out into how the well water influences and affects the process of filtration of steel tanks [1] . Although we studied the microstructure of steel A284 Grade C and the depth of damage suffered by corrosion, we did not study the Physic-Chemical characterization of the process, nor was its influence was analyzed. And this is precisely what we will present here in this article. The water treatment plant in the study is shown in Regarding control of incrustations, it is known that three conditions are required for them to be formed. First, oversaturation, which occurs when the concentration of dissolved ions such as Ca 2+ , 2 3 CO − , Na + , Ba 2+ , and 2 4 SO − increases, exceeding normal limits of process water solubility. Second, kinetic acceleration, temperature shocks, mechanical or hydrodynamic forces, optimal pH conditions, and sudden pressure, when changes may accelerate kinetics of incrustations formation and the optimal surface; and third, non-uniform surfaces found in heat exchangers pipes. Optimal substrates promote adherence of inorganic microcrystal's and allow incrustation building.
Analysis on the mechanics of the damage and the damage by corrosion can be seen in [1] . The method used for assessment of corrosion speed of steels under study is weight loss undergone by a metal or alloy in contact with corrosive means cab be seen in [2] [3] [4] .
Before presenting physic-chemical characterization, it is useful to present definitions of the main topics of this document: corrosion and physic-chemical characterization. We must do this, in order to fully understand its actual influence on the corrosive behavior of well water filtration tanks throughout their useful life.
Corrosion is: 1) damage of a metallic material as a result of a chemical attack by the environment; 2) chemical or electrolytic damage of a material, preferably metallic, due to its reaction to the surrounding environment; and/or 3) impairment of a metal through some means (aside from those which are purely metallic), due to a chemical or electrochemical reaction to the environment or damage of a metal by other means, aside from those which are purely metallic.
We may classify as humid corrosion: corrosion occurring when a liquid is present; and dry corrosion: corrosion caused by vapors or gases, generally re- water has had to be imported from far-away basins and extracted from deep wells. This has corresponding negative consequences-soil subsidence, weather changes and loss of biodiversity. As water supply is such a problem, consideration about its quality often comes second.
In order to cover the high demand of water, caused by increasing population and the resulting economic activities, the possibility of finding a large supply has been explored. The main source of water supply water to Mexico City has been the large auriferous underlying the city. However, from the beginning of the 20 th century, extensive exploitation of this body of water has caused holes and differential subsidence in the area. This threatens to cause salinization of the resource due to low recharge levels.
The inefficient use of water and its lack of treatment have resulted in insufficient surface sources, overexploited auriferous and most of the bodies of water and many auriferous being polluted. In addition, monetary charges for water are not appropriate and water is not duly measured. It has been estimated that 55%
of water is wasted in the agricultural sector (out of 78% of the water), and 40% of water is wasted in urban areas (which consumies 12% of the total consumption
Physic-Chemical Characterization
Related to the influence of well water components in the corrosion behavior of filtering tanks, Table 1 shows two strong metals, iron and manganese, with high influent values: 0.428 mg/l for iron and 0.272 mg/l for manganese. Regarding effluent, the 0.02 mg/l value is lower than the limit for iron, and 0.01 mg/l higher for manganese, which defines the standard for both cases. In addition, this
shows that industrial activity exists in the area where the well is located. Once purification processes and outflow to be rendered drinkable are determined, reinforced concrete, steel or other material is used to construct tanks, sumps, containers, etc. Figure 2 shows the location of 16 water treatment plants in the eastern and southern areas in Mexico City, the operation area, as well as the corresponding boroughs [6] [7] [8] . Table 1 shows physic-chemical characterization of influent water or well and effluent or treatment plant.
Let us now see the influence of well water components on corrosive behavior of filtration tanks, through values of physic-chemical characterization of water registered in Table 1 . Two strong metals were found, iron and manganese, which influent values are high: 0.428 mg/l for iron and 0.272 mg/l for manganese. From the effluent water point of view, 0.02 mg/l value is lower than the limit value for iron and higher than the limit value for manganese in 0.01 mg/l [8] . In both cases, it marks the norm, and it is indicative that there is industrial activity within the well's area. These concentrations of strong metals are indicators of the same damage and corrosion process already present in the tank, as well as of the gradual detachment of metals inside of it. As for the influent, those concentrations may also be due to the damage and corrosion process of pipes feeding the well.
Turbidity of water is the optical effect generated when the beams are dispersed or interfered with as they go through a sample of water, due to mineral or organic particles the liquid may contain as a suspension, such as microorganisms, clay, various oxide precipitations, precipitated calcium carbonate, aluminum compounds, et cetera. This effect is generally used as a way to control raw waste water and to characterize the efficiency of secondary treatment, once it is related to concentration of suspended solids. Its maximum allowable limit in drinkable- Figure 2 . Areas in the Mexico City for operation of potable water infrastructure [7] . Open Journal of Physical Chemistry water is 5 NTU (Nephelometric Turbidity Units). A high turbidity value indicates the probable presence of organic matter and microorganisms increasing the quantity of chlorine or ozone used for disinfection of waters for supply of drinkable water. In our case, the turbidity value in its influent part is near the maximum allowable limit. Electrical conductivity of the well under study, showing the presence of dissolved solids, as well as alkalinity, shows high values. The total dissolved solids value is also high, both for its influent and effluent parts.
These four parameters together show the existence of inorganic salts in the well.
In As for chlorides, the maximum acceptable amount for drinkable water is 250 mg/l, but for human use it is recommended from 100 mg/l through 140 mg/l.
while here it is present in a 268 mg/l through 214 mg/l range [8] . Water with high oxidizability, ammonia, and nitrate and nitrite tenor characterizes pollution and, therefore, chlorides have such origin. If these substances are lacking, such high tenor often is due to the fact that water goes through land rich in chlorides.
However, we do not believe that this is true in our case. Its values pollute the air and are corrosive. Chlorates are soluble in water, pollute it, and, with organic composites, they produce explosive mixtures. Based on this interpretation of data, corrosion by pH, calcium and manganese, as well as by microorganisms, is discarded. The fact that the container works under pressure, which makes corrosion slower, must be taken into account.
After the first 8 years of operation of the eastern system water treatment Due to the functioning of such pressurized steel tanks, it is not possible to periodically check the evolution of corrosion inside them: the operation filtering tank would have been suspended, thus affecting the drinkable water supply for up to forty days, i.e. the period required to remove filtering material and properly check the false bottom and the wall of the tank. We move now to look at the development of the experiment, in order to obtain data related to corrosion in the wall of the damaged filtering tank within a determined period of time; damage analysis, both mechanical and by corrosion; corrosion speed assessment; and discussion of results.
Assessment of Corrosion Speed
The degree of corrosion of the samples under study has been assessed through corrosion speed, basically defined as metal mass loss per surface and time unit, Equation (1):
Metal mass loss Surface time Vc = *
where Vc is corrosion speed and its units may be expressed in various manners. One is:
 Consequently, determination of corrosion speed is made through weight loss. In real structures, this is only possible to ascertain if a small part of corroded structure is cut, having previously been cleaned, weighed, and is said weight is subtracted from the starting weight obtained from a material sample and metal density.
Since in (1) the profile exposure surface value is involved, Table 2 shows features of test tubes under analysis. Analyzing the general behavior of corrosion speed obtained from structural profiles, it was found that the corrosive phenomenon shows its maximum activity through three years of exposure. The total corrosion or mass loss undergone by metallic material was intended to be quantified using climatic factors. However, it was not possible to apply such criterion due to lack of available meteorological data. Relative humidity periods equal to or higher than 80% must be present, and unfortunately, the number of available data was lower. Due to this, the data is not sufficiently representative to validate this criterion [10] [11] . Open Journal of Physical Chemistry In accordance with data obtained, an acceptable corrosion speed was determined for test tubes made of steel A284 Degree C lower than 0.2 mm/year. This speed considers that, in a similar period after 8 years of operation, the structure shall keep a good corrosion speed, since corrosion composites create a passivation layer controlling and inhibiting corrosion. This expects for proper behavior of the structure, even if it loses all the coating due to corrosion. This is in accordance with the Rules for Buildings in Mexico City, which is 1/6 of plate thickness calculated, in this case, a 3 mm increase [12] . The corrosion criteria Table 2 by [13] was taken as a reference. Since the plate is subject to tensile stress, failures due to corrosion under stress may occur (stress corrosion cracking). However, this type of failure was not found upon checking the tank.
Conclusions
Physic-chemical characterization of well water shows strong metals: steel, and manganese, with high values: 0.428 mg/l for steel and 0.272 mg/l for manganese; such concentrations show damage and corrosion resulting in a progressive detaching of metals inside the containers already studied [1] .
Electrical conductivity and total alkalinity values obtained in the study, which show the presence of dissolved solids, imply high values. In like manner, the total dissolved solids value is high both in its influent and effluent parts. These parameters together show the probable existence of inorganic salts in the area under study. The influent value is 7.96 U pH and the effluent value is 8.08 U pH. High alkalinity is due to factors such as chemical reactions among existing particles generating pH tending to be basic. Turbidity shows the presence of suspended solids. High DQO values show pollution due to organic and inorganic Open Journal of Physical Chemistry particles that may be oxidized by potassium dichromate or permanganate from turbidity and dissolved solids and/or electric conductivity.
Most drinkable water supplies within the area have a 250 mg/l average hardness but here, a strict parameter has been defined from its origin: 125 mg/l for magnesium and 30 mg/l for calcium. In our case, the hardness values are over the defined limit values. That said, corrosion due to pH, calcium, magnesium, and microorganisms is rejected. As it has been said, the maximum of chlorides acceptable in drinkable water is 250 mg/l, but it is recommended that, for human consumption, it ranges from 100 mg/l through 140 mg/l. Here, chlorides are within an interval from 268 mg/l through 214 mg/l. Finally, from this interpretation of data, corrosion due to pH, calcium, magnesium, and microorganisms is rejected. It must be taken into consideration that containers work under pressure, which renders corrosion slower.
Based on bacteriological results for drinkable water, it is of paramount importance to carry out proper samplings. In accordance with results obtained, it may be said that there is a good bacteriological quality in most sampling sites (wells). Finally, analytical results in surface water depend on the number and type of discharges, their composition, degree of urban, industrial or agricultural growth, and the season.
